Upregulation of adhesion molecules on leukemia targets improves the efficacy of cytotoxic T cells transduced with chimeric anti-CD19 receptor.
T lymphocytes engineered to express chimeric antigen receptors (CARs) interact directly with cell surface molecules, bypassing MHC antigen presentation dependence. We generated human anti-CD19ζ CAR cytotoxic T lymphocytes and cytokine-induced killer cells and studied their sensitivity to the expression of adhesion molecules for the killing of primary B-lineage acute lymphoblastic leukemia (B-ALL) targets. Despite a very low basal expression of surface adhesion molecules, B-ALL blasts were lysed by the anti-CD19ζ-CAR transduced effectors as expected. We next investigated the regulatory role of adhesion molecules during CAR-mediated cytolysis. The blocking of these accessory molecules strongly limited the chimeric effector's cytotoxicity. Thereafter, B-ALL cells surface adhesion molecule level expression was induced by IFN-γ or by the combined use of CD40L and IL-4 and the cells were submitted to anti-CD19ζ-CAR transduced effectors lysis. Upregulation of adhesion molecules expression by blasts potentiated their killing. The improved cytotoxicity observed was dependent on target surface expression of adhesion molecules, particularly CD54. Taken together, these results indicate that adhesion molecules, and principally CD54, are involved in the efficiency of recognition by effector chimeric ζ. These observations have potential implications for the design of immunotherapy treatment approaches for hematological malignancies and tumors based on the adoption of CAR effector cells.